Introduction
The application of periodic acid to histochemical study on polysaccharide was made for the first time by Hot c h k i s s, M c Man u s, Lillie et G r e co and Marches e. This histochemical method was called for short PAS method " (namely, Periodic Acid S c h i f f). 'Recently , a good deal of the histochemical studies regarding glycogen, mucopolysaccharide and other substances in the sweat glands have been made by such various scholars as Bunt in g, Wislocki and Dempsey (1948) , Montagna, Chase and Lobitz (1952) , Montagna, Chase and M e l a r a g n o (1951) and others, applying the PAS method.
On the other hand, studies on the iron reaction in the sweat glands have been numerously reported since H o m m a (1925)'s research on the axillary sweat glands by Turnbull reaction, that is, Klaar (1926) , Herzenberg (1927) , Moriyama (1927) , Oono and Kinoshita (1927) , Wosllard (1930) , Richter (1933 ), Manca (1934 , Way and Memmesheimer (1938) , Yoshimura (1942) , Nagamitsu (1941) , Yoshihiro (1942a) , Cavazzana (1947) Recently, the PAS reactive method initiated by McManus has extensively been applied to the histochemical survey of polysaccharide, and at the same time, this method is also used for the observation of mucopolysaccharide, besides glycogen. B u nt i n g, W i s l o c k i and Dempsey (1948) have proved the existence of glycogen in the eccrine sweat gland but not in the apocrine gland, while they have found mucopolysaccharide in both kinds of sweat glands.
Montagna, Chase and Hamilton (1952) and others have reported that a good deal of glycogen and diastase resistant PAS positive substances are recognizable in both eccrine and apocrine sweat glands. Moreover, Montagn a, Chase and Lobitz (1952) and Montagna, Chase and Melaragno (1951) have asserted that glycogen is recognizable in the eccrine sweat gland but hardly in the apocrine, and they also have refered to the diastase resistant PAS positive substances, especially their significance.
In the present investigation, the diastase resistant PAS positive substances were recognized in both, the eccrine and apocrine sweat glands, while on the other hand, glycogen was not recognized in either gland.
On the PAS positive substances in the eccrine sweat gland. Extremely intensive PAS positive, coarse granular or small lumped substances and very fine granular PAS positive ones are recognizable in the cytoplasm of the eccrine sweat gland.
Coarse granular, or small lumped substances which show very intensive PAS reaction are recognizable only in two cases of namely a 3 months old infant, and a 10 months old, that is, these substances are found in the cytoplasm of the basal cells (Figs. 5. 6 and 7). Though these findings are morphologically similar to glycogen, that is illustrated in Mon t a g n a's book (1956, The structure and function of skin ; Fig. 14, glycogen in eccrine sweat gland from the axilla. Observe the aisParity from cell to cell, (technique)), glycogen in the authors' material does not show any decrease or disappearance with the diastase digestive test. Notwithstanding it is widely known, that glycogen is detectable in the glandular cells of the eccrine sweat gland, no glycogen was demonstrated in the authors' materials. On the extremely fine granular PAS positive substance. M o n t a g n a (1956) stated, that the glandular cells of the eccrine sweat gland contained PAS positive substances which did not fade away with the diastase digest test, besides glycogen and these substances might be mucopolysaccharide.
In the authors' observation, an extremely fine granular PAS positive substance is encountered in the cytoplasm of the glandular cells in the whole cases examined. The results of the observation by age group are as follows.
In the cases from the 8th fetal month to one month after birth, the above mentioned reaction is intensive in the cytoplasm of the glandular cells near the glandular lumen at these periods the difference between the so-called superficial and basal cells is not yet distinct (Figs. 1, 2 and 3). In the infants of 3 months and of 10 months, the intensity of the PAS reaction is about the same in both surface and basal cells, and this is weaker than in the adult (Figs. 4, 5, 6 and 7) . In the cases of over 4 years of age, the PAS positive substance in both types of the cells is similar in its intensity or somewhat more intensive in the basal cells (Figs. 8, 9, 10, 11 and 12) .
The PAS positive substance in the cytoplasm of the superficial cells is intensive in the cytoplasm on the luminal side in the cases of ages varying from the 8th fetal month to one month after birth and the intensity is gradually decreased towards the basal side (Fig.  1 ). In the cases of over 3 months old, the PAS positive substance is uniformly and diffusely recognizable throughout the cytoplasm (Fig.  4) . In the children of ages ranging from 6 to 12 years, a somewhat larger granular PAS positive substance is uniformly and diffusely observable in addition to the extremely fine granular PAS positive substance.
A small quantity of the PAS positive substance in the cytoplasm of the basal cells is found on the basal side of the glandular cells in the 8th fetal month embryo and in the new born infant (Fig. 1) . In the cytoplasm of the basal cells in the 1 month old infant, two types of the cytoplasm are re.cognizable, that is, the one of which contains a small quantity of the PAS positive substance and the other that contains a somewhat large quantity, and with the advance of age two types of the cytoplasm are distinctly distinguishable from each other (Figs. 9 and 12) . Only in the infants of 3 months and 10 months after birth, coarse granular or small lumped PASreaction is intensively observable as mentioned before. In the authors' investigation, such granules as described by Mont a gn a are fewly recognized.
Moreover in the sections which were fixed with Z e n k e r-formalin, so numerous granules were found that some part of the granules were probably diminished away on the way of fixative routine.
There are many cases in which the intercellular secretory canaliculi do not exhibit a distinct reaction, nevertheless the cases exhibit reaction so that intercellular secretory canaliculi show more intensive PAS reaction than the boundary portion between the cells of the basement.
In the embryo of the 8th fetal month, the boundary portion between the glandular cells and the intercellular secretory canaliculi are not yet distinguishable.
Though in the infant of 1 month old, some of the canaliculi show a somewhat intensive PASreaction, most of them do not show the reaction.
In the infant of 3 months, the PAS-reaction of the intercellular secretory canaliculi is somewhat intensive as compared with that of the boundary portion between the glandular cells (Fig. 4) (1952) , in view of the studies on the distribution of glycogen in the skin, made an observance on the localization of glycogen.
They have insisted, that some of the cells in the eccrine sweat gland contain a good deal of glycogen and the others do not. In the cells which are abundant in glycogen, the intra-and intercellular secretory canaliculi are also abundant in glycogen.
Moreover along the walls of the secretory canaliculi, the granules of glycogen are acumulated and give a clear outline, and most of them are diminished by the digestive test of saliva or diastase.
In the authors' materials, the PAS positive substances are recognizable as clear two lines which indicate the walls of the intercellular canaliculi.
In the 15 years old adolescent, partly intensive PAS positive' substances are sporadically recognizable on the intercellular secretory canaliculi, and these substances , are not decreased or diminished by the diastase digest test though this finding is similar to Mon t a g n a and others' findings on glycogen.
On the myoepithelial cell. Any of the myoepithelial cells exhibit a weak PAS-reaction with feebly purplish-red colour.
In some cases under 6 years of age, the myoepithelial cells do not show the reaction. The reaction in the new born infant is less intensive than that in the adolescent of 15 years.
On the proper layer of mucosa.
On the proper layer of mucosa the PAS positive substances are observable throughout all the cases and they are devided into two layers, that is, the inner layer shows intensively filamentous reaction and the outer one shows clear and feeble purplish-red color. In the embryo of the 8th fetal month and the new born infant, the inner layer only is recognizable and the outer one is unclearly recognizable but in the children over 1 month after birth, the outer layer as well as inner one is clearly observable (Figs. 1, 2 and 4). With the advance of age, the outer layer increases in its thickness, that is, the width in the transversal sections of the gland increases, nevertheless the PAS reaction is not so increased in its intensity as the outer layer.
The inner layer becomes thick in the older children but the increase in the thickness is small (Figs. 9 and 10). According to Montagna (1956) , the proper layer of the mucosa is composed of two layers, the inner layer of which shows the PAS positive reaction and the outer one is negative.
With the advance of age, the proper layer of the mucosa is increased in its thickness, but this increase is limited to the outer layer which does not show a hyaline-PAS-reaction.
In the present investigation, the findings on the proper layer of the mucosa are about the same as those described by Mon t a g n a, but if remotely compared with both of them, the outer layer shows a feeble PAS-reaction and besides, the inner one also increases a little to thickness.
About the PAS positive substance in the apocrine sweat gland. Contents in the glandular lumen. According to Mon t a g n a (1956), protein, carbohydrate, ferric iron and ammonia are obtained from the secretory substances of the apocrine sweat gland.
Besides he writes, that the secretion from the glandular cells is slow and small in its quantity.
Sc h e l 1ey (1951) has described, that the glandular cell does not Iwao Yasui and Hiroshi Kagemoto , always perform the secretory activity, but between the active cycle of the secretory activity a latent period extending over 24 hours is put. Therefore, if the secretion is so slow as mentioned -above, it may be possible to observe the contents in the glandular lumen and the PAS positive substance in the glandular cells by way of comparative survey.
The results obtained from the authors' investigation on the PAS positive substance in the luminal 4contents. by age group are as follows. In the whole case of ages varying from the 8th fetal month to 6 years, the PAS positive substances with purplish red color that is almost the same red color of the iris are recognizable (Fig. 15 ). In the child of 8 years, reddish purple or much purplish red PAS positive substances are recognizable, that is in this case, such bright coloration as in the case under 6 years of age is not observable.
In the children of 12 years, of 15 years old, and the adult, the coloration of the contents of the glandular lumen is in accord with that of the PAS positive substance in the cytoplast" of the glandular cells, namely they present two tone coloration much reddish purple and much purplish red (Figs. 27 and 28). In the luminal contents which are surrounded by the high columnat glandular cells, substances that do not often give the PAS-reaction are observable.
From the description mentioned above, varieties in the luminal contents are suggested in an about 8 years old child as a divided point, from the charactor of the PAS positive substances only.
The hyaline cuticular border The hyaline cuticular layer is not observable in the embryo ol the 8th fetal month and in the new born (Fig. 13) . In the infan1 of 1 month after the birth, though a hyaline cuticular layer of somewhat intensive PAS positive reaction is recognizable, it is no yet so clear as in the adult (Fig. 15) . In the 4 years old child, th( hyaline cuticular layer, which exhibits a somewhat intensive PM positive reaction is clearly observable (Fig. 16) . In the child of years of age, the PAS positive substances in the hyaline cuticula] layer are very intensive.
In each case of the 12 years, 15 year: old, and the adult, the PAS positive substances which are very in tensive are encountered (Fig. 26) . Namely, the hyaline cuticula] layer appeared in the 4 years old child.
The portion where the glandular cells face the glandular lumei and the brush border.
Ito, Takahashi and Kitagawa (1956) , on the study 0] the axillary apocrine sweat glands of healthy adult men using the PAS technique, have reported, that a thin border which shows PAS positive reaction is observable on the surface of the cuticular layer in the glandular cells throughout all sections in which nuclei . are stained.
On this border as well as on the cuticular border and brush border, numerous and fine small rods which present reddish purple PAS reaction are arranged vertically on the free surface. I t o and others (1956) approve of the opinion, that this border is called " brush border " because of it being finer than the cuticular border of the epithelium of the intestine in its structure. The small rods in our observation are somewhat different from those described by I t o and others.
The authors have observed them as the brush border which includes the PAS positive substances looking at the luminal end of the small rod. Accordingly, the portion that corresponds to the small rod is a bright and unstainable thin filament in the authors' observation.
At this portion, the 15 years old adolescent only shows the small rod (Figs. 17, 23, 24, 25 and 26) . Viewed from the point of the age group, the findings on the PAS positive substances in the portion that faces the glandular lumen and at the brush border are as follows.
In the cases of ages from the 8th fetal month to 3 months after birth, these portions are very rarely recognizable as an extremely thin filamentous PAS positive substance.
In the 10 months old infant, the presence of the extremely fine, bright and unstainable portion is noticeable between the filamentous PAS positive substances and the free surface of the cytoplasm of the glandular cells. However, in the children under 2 years old, the free surface of the glandular cells is recognizable still as a fine line with feeble purplish red color being slightly leaning toward purple, so that it is hard to designate it as the brush border.
In the 4 years old child, linear substances with an intensive PAS positive reaction are intermittently and clearly observable for the first time in the hyaline cuticular border and in the free surface and moreover, an extremely narrow and bright unstainable portion is encountered between the hyaline cuticular border and the free surface.
This portion is presumably to correspond to the brush border (Fig. 16 ). In the 8 years old child, the brush border exhibits its variety.
That is, in some cases intensive PAS positive substances forming a thin filament are intermittently recognizable attached on the free surface of the hyaline cuticular layer, through an extremely narrow and bright, unstainable portion 224 Iwao Yasui and Hiroshi Kagemoto (Fig. 20) and in the other case, the brush border is recognizable as an extremely thick layer (Fig. 19) Only Yoshi h i r o (1942a) has reported that 82 .86% of the osmidrotic cases are positive by Turnbull reaction , and 82.27% are positive by Berlin blue method, that is, the positive iron reaction does not apper in all the cases. The reports described by Europeans and Americans are not divided into osmidrotic and non-osmidrotic cases but gather both. N a g a m i t s u (1941) has proved the result obtained by M o r i y a m a (1927) that in the axillary apocrine sweat gland of Japanese, the iron reaêtion is positive only in an osmidrotic case, and he, too, has confirmed such findings that in the axillae of every osmidrotic person the iron reaction in the apocrine sweat gland is positive and in every non-osmodrotic person the reaction is negative, therefore the presence of the iron granules in the apocrine sweat gland is an important key to discriminate the osmidrosis. Yoshi h i r o (1942a) has almost the same opinion as N a g am i t s u (1941), and I was h i g e (1951) who also has reported the same findings to N a g a m i t s u.
About the area which shows the iron reaction in the glandular cells, Homma (1952 ), Herzenberg(1927 ,Richter (1933) and Yo s hi h i r o (1942a) have similarly reported, that it appears in that area, which is accordant with the pigment granules in the cells near the luminal surface. On the other hand, Sc ha f f e r (1927) and Mel z e r (1935) have described, that the area where the iron positive substance described by Ho m ma appears, is accordant with the Golgi apparatus. I w a s h i g e (1951) has reported in detail on the iron positive area, that is, the iron reaction is the greatest in the cytoplasm between the infra-hyaline cuticular border and Golgi area, and a few inside the Golgi area and area between the Golgi area and nucleus.
However, in the hyaline cuticular border and secretory process the iron positive granules are not observable.
Besides, according to I w as h i g e, the iron positive granules are the most numerous in the columnar cells, less in the cubical cells and the least in the flat cells. In the authors' investigation, the iron positive substances on the luminal side of the cytoplasm of the glandular cell, are recognizable at the bright portion just below the hyaline cuticular layer, that is, this portion is accordant with the portion where the socalled mature secretory granules that were found by Min a m i t a n i (1941b), are recognizable, at the same time the iron positive substances are found in the luminal contents. However they are not observable in such portions as the hyaline cuticular layer, brush border and secretory process.
Portions where the iron positive substances are observable are in detail shown in Table 3 (Figs. 31-38) .
Similarly, in the authors' observation, the iron positive substances are observable in every such shaped glandular cells as the columnar cells, cubical cells and the flat cells without any discrepancy with I w a s h i g e's finding, but the iron positive substances are so small in quantity, that the difference of the positive intensity between the various typed cells is not clearly observable. Concerning the iron positive substances in the contents of the Investigation on the Axillary Sweat Glands 229 Table  3 . P e r I s S t i e d a method. Iron positive substance.
± scarce, + a little, * moderate, *numerous 35 ).
In these glandular cells, the iron reaction is actually positive in the hyaline cuticular layers or it is seemingly uniformly positive in the layer ; because the transversal surface of the sections is out of the top of the glandular cells so that both, hyaline cuticular layer and cytoplasm of the glandular cell overlap each other at the same area and the coloration of the iron positive substances in the cytoplasm reflects on the hyaline cuticular layer. In the authors' findings on the other larger parts of the glandular cells, they do not show iron positive reaction in the hyaline cuticular layer, and also these findings are common to the opinions of many other scholars' so that it is probably appropriate to conclude, that actually in the authors' observation the hyaline cuticular layer does not give any iron positive reaction.
Bunting, Wislocki and Dempsey (1948) have described,, that in the axillary hairs sometimes a trifle of Berlin blue recognizably adheres to the hair shaft.
In the authors' experiment, however, no iron positive substances are observable, not only in the hair shaft but also in the hair root and hair follicle.
Only in the 12 years old child, irregularly formed and coarse granular iron positive substances adhere to the surface of the corneus layer of the epithelium, and these substances are rather numerously observable and accumulated on the surface of the corneus layer in the canalicules. Furthermore, these iron positive substances are recognizable at the area, where the hair follicle opens its orifice, and each of them still adheres to the surface of the corneus layer but does nOt penetrate into the hair follicle, that is, such findings, that are obtained by Bunting, Wislocki and Dempsey (1948) as the iron positive substances are adherent to the hair shaft and to the hair root, are not observable in the present investigation. Though the iron positive substances which are found in the cytoplasm of the glandular cells, present a beautiful blue color, those on the surface of the corneus layer are dirty blue.
Namely, the iron positive substances on the surface of the corneus layer perhaps are thought that some kinds of substance which are adherent on the surface of the epithelium while alive, are attached to a pigment during the staining procedure.
Iron positive substance in the apocrine sweat gland viewed , from the age group.
In children under 8 years of age, not any iron positive substances are found.
On the other hand, in all of the children over 12 years of age, the iron positive substances are recognizable in the apocrine sweat gland.
The 12 years old case has less quantity of the iron positive substances than the 15 years old one, but in the adult these substances are clearly more scanty as compared with the above mentioned two cases. Generally, in the present study the cases where the iron positive substances are found are scarce and the intensity of the iron reaction is also very feeble.
The portion where the iron positive -substance is found. In the 12 years old child, most of the iron positive substances are observable in the bright portion just below the hyaline cuticular layer of the cytoplasm of the glandular cell but both are not found in the hyaline cuticular layer and the contents of the glandular lumen.
In On the other hand, taking in the consideration N a g ami t s u and I w a s h i g e's opinions, the children over 12 years must be osmidrotic.
Summary
The axillary sweat glands (eccrine and apocrine glands) in ten Japanese children of ages varying from immediately after birth to 15 years, one embryo of 8 fetal months and one adult of 25 years were histochemically investigated by means of PAS technique and Perls Stied a's Berline-blue reactive method and the following results were obtained.
1. In the eccrine sweat glandular duct, the PAS positive substances with an extreme intensity were recognized in the glandular cells of the basement in only two cases during the infant period but PAS positive substances in the other portions were gradually and slightly increased in their qnantity with the advance of age. On the other hand, in the glandular duct of the apocrine sweat gland, PAS positive substances exsisted of but a trifle in the children before the first half of the school period. 2. The PAS positive substances in the glandular cells of the eccrine sweat gland were numerous in the cytoplasm near the lumen during the new born period.
After and at the infant period, the PAS positive substances were similarly abundant in the basal and surface cells or somewhat more numerously in the basal cells. In the children of school age, small granular PAS positive substances were recognizable in the surface cells.
3. The PAS positive substances in the intercellular canaliculi were recognized in children after the infant period and they were slightly increased with the advance of age.
4. The PAS positive substances that are intensively reactive in the brush border and cytoplasm of the glandular cells of the apocrine sweat gland, were recognizable during the later period of infant time, and they were various and numerous after the middle period of school age. Moreover, the contents of the glandular lumen were various and numerous after the middle period of school age.
5. In the myoepithelial cells, the PAS positive substances were recognized in the eccrine sweat gland of the whole cases examined and in the apocrine sweat gland of the children after the later period of school age. That is, the PAS positive substances in the children at the first half period of school age are observable in only one case in the apocrine sweat gland.
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